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1. 

HEATING SYSTEM 

FIELD OF THE INVENTION 

The present invention relates to a heating system. 

BACKGROUND OF THE INVENTION 

Boilers are routinely provided for producing hot water for 
washing and bathing, and also for Supply to space heating 
systems, such as radiators or under floor heating. Within a 
boiler a fuel is combusted to generate hot gas and this gas 
passes over or around a heat exchanger in order to warm a 
liquid, often water, within the heat exchanger. A boiler is 
designed for an expected heat output. It can intuitively be seen 
that a large boiler has a large “thermal mass' so using a large 
boiler having a large heat output would be inefficient if only 
a small heating load is to be serviced. Similarly a small boiler 
having a relatively small heat output wont be able to 
adequately supply the heating needs of a large building. 

SUMMARY OF THE INVENTION 

According to a first aspect of the present invention there is 
provided a heating system comprising a fuel burner in co 
operation with a primary heat exchanger, a reservoir for Stor 
ing warmed water in, a blending valve, and a controller, 
wherein in use a user can signal to the controller to warm the 
water in the reservoir using a heater or the primary heat 
exchanger, and when hot water is required water is removed 
from the reservoir or is warmed by passing through the res 
ervoir and mixed with water from a coldwater supply prior to 
being admitted to a further heat exchanger for heating the 
Water. 

Preferably the primary heat exchanger comprises at least 
one heat exchange pipe closely coupled with a plurality of 
burners and a portion of the heat exchange pipe passes 
between two or more of the burners such that the heat 
exchange pipe receives heat from both sides. This scheme 
improves heat delivery into the heat exchange pipe allowing 
the combined burner and heat exchanger combination to be 
physically smaller than prior burner and heat exchanger com 
binations for the same “power output. The provision of 
multiple burners also allows the range of modulation of the 
boiler output to be varied over a greater range. Modulators 
allow the amount of gas admitted into the manifold to be 
varied. Typically a modulator has a 3 to 1 or 4 to 1 modulation 
ratio. Thus a boiler having a 30 kW rate can be run down to 
around an 8kW minimum. However, if the burners have been 
sub-divided into small burners, then some of them can be 
Switched off altogether. So, using the same modulator, if four 
burners are provided then the boiler can be modulated down 
to 2 kW. Also modulators need not be provided for every 
burner as two or three burners can be used in anonor offmode 
with fine control being provided via each burner having a 
modulator. 

Advantageously the fuel burners are provided as elongate 
burners and portions of the pipe loop around the burners and 
these looping portions are intermediate portions of the pipe 
that pass between the burners. This looping arrangement 
allows the pipe to meander around and between the burners in 
a generally helical style Such that a repeating pattern of loop 
ing occurs and that the pattern is repeated in a direction 
parallel to the longitudinal axis of the fuel burners. 

Advantageously the burner and heat exchanger combina 
tion is provided within a boiler, and the boiler may include or 
be in combination with a secondary heat exchanger for 
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2 
extracting further heat from combustion products (hereafter 
known as flue gas) from the burner. 
The secondary heat exchanger advantageously includes a 

thermal store such that the secondary heat exchanger extracts 
heat from the flue gas and stores the heat within the thermal 
store. Heat from the thermal store may be delivered to cold 
water entering the boiler for hot water generation or alterna 
tively heat from the thermal store may be used to warm water 
within or entering the reservoir. 

Advantageously water warmed by the secondary heat 
exchanger or water warmed by the thermal store may be 
mixed by a mixing device. Such as a mixing valve, with water 
from a cold main prior to delivery to a water heating circuit of 
the boiler. Thus water entering the water heating circuit is 
warmer than the water main temperature and as a conse 
quence temperature rise that needs to be imparted by a boiler 
is reduced. This results in either the boiler having to work less 
hard, and consequently burn less fuel, and/or the maximum 
flow rate for a given temperature rise from the cold main 
temperature to the required hot water temperature being 
increased compared to those arrangements where no warmed 
water is available from the reservoir or the secondary heat 
exchanger. 
The reservoir, which can also be regarded as being a water 

store may receive water from a cold main or a header tank. 
Thus the water is suitable for delivery from the store to a tap. 

In an alternative arrangement the reservoir/water store may 
be selectively connectable to the water used in a space heating 
circuit. This water often becomes discoloured and circulates 
in a closed loop and hence is not suitable for delivery to a tap. 
In Such an arrangement a heat exchanger is provided within 
the water store and water for delivery to a tap or other water 
outlet forusein, for example, washing passes through the heat 
exchanger in the water store. 

Preferably the controller is responsive to a user interface, 
Such as a button, for instructing the boiler to warm the reser 
voir of water. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Embodiments of the present invention will be described, by 
way of example, with reference to the accompanying Figures 
in which: 

FIG. 1 schematically illustrates a prior art hot water sys 
tem; 

FIG. 2 is a graph of boiler heat demand versus time for a 
domestic dwelling; 

FIG. 3 is a graph of boiler demand versus time for an 
industrial installation; 

FIG. 4 schematically illustrates a burner and heat 
exchanger combination constituting an embodiment of the 
present invention; 

FIG.5 schematically illustrates in simplified form a further 
burner and heat exchanger constituting an embodiment of the 
present invention; 

FIG. 6 schematically illustrates a boiler constituting an 
embodiment of the present invention; 

FIG.7 shows the secondary thermal store in fluid exchange 
with a Solar input device; 

FIG. 8 shows the reservoir in heat exchange with a solar 
input device; 

FIG. 9 shows a modification to the arrangement shown in 
FIG. 6 and constituting a second embodiment of the present 
invention; and 
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FIG. 10 is a graph showing the steady state performance of 
the system having a secondary heat exchanger (gas saver). 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

There is a general desire to achieve boilers, whether 
domestic or industrial, that occupy as Small a space as rea 
sonably possible whilst maintaining efficiency. Additionally 
users want heat output, for example to provide hot water for 
Washing, quickly. 
One solution to providing hot water quickly was to provide 

a tank which held water that had been warmed to a desired hot 
water output temperature. Thus, as shown in FIG. 1 a storage 
tank 2 was connected so as to deliver warmed water form an 
upper region of the tank, for example, for running a bath. The 
tank 2 has a heater or heat exchanger therein Such that the 
water can be warned to a desired temperature for use. In this 
example a heat exchanger 6 is warmed by a fuel burning 
boiler 8. Water is admitted into the tank 2 via aheader tank 10. 

This solution to providing hot water has several drawbacks. 
1) The tank looses heat—So the water requires periodic 

heating even if no water is drawn from the tank. This is 
inefficient. 

2) As hot water is drawn from the tank, cold water must 
enter the tank. The cold watermingles with the hot water 
and cools it while it is still in the tank. Thus, if 100 liters 
of water was pre-warmed to 50° C. for use and the cold 
main temperature was 10°C., then once 50 liters of hot 
water had been run the introduction of 50 liters of cold 
water would result in an average water temperature in 
the tank of just 30° C. This means that, for example, to 
ensure that sufficient water will be available to fill a hot 
bath, the tank needs to be considerably bigger than the 
Volume of the bath. Thus more water is heated than is 
needed. 

An alternative system that has found favour is the so called 
combination boiler where the boiler can provide real time 
heating of hot water for washing and the like, but also warms 
water for space heating use. However, the efficiency of the 
boiler can vary with its heat output. Indeed when the boiler is 
a condensing boiler it is more efficient when in its condensing 
mode (generally for Supplying water for space heating) and 
less efficient when working at maximum for hot waterheating 
for washing and the like. 
The inventor has noted that the demand on a boiler varies 

considerably over a day. FIG. 2 illustrates the heat demandon 
a boiler that might be expected in a house. FIG. 3 illustrates 
the demand that might be experienced in a hotel or sports 
Centre. 

In the example of FIG. 2, the heating system may be off for 
various periods 20 during the day and night so as to reduce the 
overall fuel cost. The boiler may then switch on under the 
control of a timer to provide space heating in the times des 
ignated 22. As the building heated by the boiler begins to 
warm then the space heating load may decline. The occupants 
may also draw hot water for bathing and washing at times 
designated 24. The water will, in general, be heated at the 
maximum rate possible by the boiler, as shown by the chain 
line labelled “maximum output. However, during these hot 
water use periods a user may be reducing the flow rate at a tap 
So as to maintain a target temperature whereas if the water 
could be heated at the flow rate a user wished for and to the 
temperature the user wished for then the load 26 on the boiler 
would be in excess of the rated maximum of the boiler. 

Similar considerations apply in the scenario illustrated in 
FIG. 3, but the statistical effect of having a larger number of 
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4 
users and seeking to maintain a more stable temperature 
smooths the demand 28 on the boiler (especially when used 
for space heating as well as hot water) although the demand 
still fluctuates above a minimum value 30 and has an average 
value 32. 
The inventor has noted that hitherto boilers have been 

reactive to increased demand, for example for hot water, and 
this has impeded the performance of the boilers. 
A boiler's performance in delivering hot water for washing 

and the like would be much improved if it could be informed 
of a hot water demand, or predict the demand, prior to the 
demand occurring and prewarm a Volume of water to be 
mixed with water being heated within the boiler to directly 
service the hot water demand. A proportion of the water is 
heated in the style of a combination boiler and is blended with 
water that had been heated by the boiler and placed in a 
temporary, and generally low Volume, store internal or exter 
nal to the boiler. 
The preheating of the store of water may be in response to 

a user activated command to signal that the user will soon 
draw hot water form the boiler. Alternatively a timer could be 
used to enable warming of the temporary store. 
A further feature of producing a compact boiler is the 

provision of a compact heat exchanger. 
The inventor has realised that temperature rise produced by 

a heat exchanging unit of a given size could be increased if 
more of the Surface of the heat exchange pipe was exposed to 
flame. 

FIG. 4 shows, in enlarged form, a heat exchanger consti 
tuting an embodiment of the present invention. 

In the arrangement shown in FIG. 4 a plurality of burners, 
in this case four burners designated 121 to 124 are provided. 
Each burner has a plurality of apertures 125 through which 
gas can escape from the interior of the burner pipe. It might 
initially be thought that the cross sectional areas of the burner 
pipes 121 to 124 should match the cross-sectional area of a 
single burner pipe of the prior art in order to achieve similar 
performance although as we shall see, this is not necessarily 
the case and in fact the cross sectional area of the pipes shown 
in FIG. 4 can be less than the cross-sectional area of the prior 
art pipe. The burners 121 to 124 may be connected to a 
common gas manifold such that they all receive gas in unison 
or, alternatively one or more of the burners may have an 
independent gas Supply Such that not all of the burners 121 to 
124 need to be in use simultaneously. In Such an arrangement 
only one or two of the burners needs to be associated with a 
variable flow modulator in order to provide a wide range of 
boiler output power. 

FIG. 4 schematically illustrates a single complete loop of 
the pipe. By this, it is meant that it shows the pipe starting 
from the first burner 121 and returning to the first burner 121. 
It is to be realised however that the layers of the pipe have 
become displaced longitudinally along the axis of the burner 
and hence multiple versions of this complete loop unit effec 
tively extend side by side along the lengths of the burners. 
Starting at the point 130 it can be seen that the pipe extends 
between burner 121 and 124 towards a point 131 where it is 
intermediate burners 122 and 123. Therefore this section of 
the pipe between portion 130 and portion 131 receives heat 
from both sides. The pipe then loops round the second burner 
122 from region 131 to region 132 where it starts to become 
broadly between the first burner 121 and the second burner 
122. The pipe then has a substantially linear section from 
region 132 to region 133 where burners are effectively posi 
tioned on both sides of the pipe and hence once again it 
receives heat from both sides. The pipe then loops around the 
fourth burner 124 from region 133 to region 134. From region 
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134 another linear section commences where the pipe extends 
between the burners and so on. 

It can thus be seen that there are significant portions of the 
pipe where effectively both sides of the pipe, as viewed from 
above, receive heat from the burners. This is an efficient and 
compact burner design. 

FIG. 5 shows an alternative arrangement to that shown in 
FIG. 4. For simplicity only the central axis of the heat 
exchange pipe has been shown as it loops its way around the 
burners 121 to 124. 

FIG. 6 shows a schematic diagram of a boiler including a 
burner and heat exchanger assembly, generally designated 
140 constituting an embodiment of the present invention. 
The burner assembly premixes air with the gas prior to 

induction into the burner tubes 121 to 123. The heat exchange 
pipe 120 meanders along the length of the burner assembly 
140 which is, in this embodiment, arranged vertically such 
that air is drawn into the top of the burner assembly by a fan 
142 and the combusted gas exits from a bottom region of the 
assembly and is then directed towards a second heat exchange 
unit generally designated 150 and as described in co-pending 
patent application GB 0506290.6, (GB 2420174). In essence 
the secondary heat exchanger 150 comprises a vessel 152 
containing water 154 which acts as a thermal store and is 
warmed by the flue gas 156 passing along a central duct 158 
within the heat exchanger. Usefully the water 154 within the 
vessel 152 is replenished by liquid condensing out of the flue 
gas. Thus the vessel 152 is open to the atmosphere and con 
sequently does not present a risk by virtue of pressure build 
ing up within the vessel and causing it to rupture. The vessel 
152 has a lid with apertures therein such that condensate can 
collect on the lid and enter the vessel, but the liquid within the 
vessel is shielded from the gas flow so as to inhibit evapora 
tion from the interior of the vessel. This causes the water 154 
to be warmed. A helical pipe 160 is disposed within the water 
154 and can be used to remove heat from the thermal store 154 
and to deliver that heat elsewhere. The pipe 160 may, for 
example, be connected to a further heat exchanger within a 
reservoir 170. However, as shown in this case, the pipe 160 is 
connected so as to receive water from the cold main 172 
optionally via a top plate heat exchanger 174 and to deliver 
the warm water into the reservoir 170. A further heating 
arrangement may be provided within the reservoir 170 and 
thermal store 154, for example an electric heater, to occasion 
ally raise the temperature to that sufficient to inhibit growth 
of or kill, legionella bacteria. 
The heat exchanger pipe 120 is connectable via a valve 180 

to eitheran external space heating circuit (not shown in detail) 
or to a further heat exchanger, for example aheating coil 184 
disposed within the reservoir 170. Optionally the valve 180 
might also be arranged to direct the warmed water from the 
heat exchanger 120 solely into a plate heat exchanger 190 for 
providing domestic hot water. This has the advantage that the 
thermostatic controller may be arranged to achieve a first 
target temperature for space heating and a second, higher, 
target temperature for hot water delivery. 
A mixing valve 194 is provided between the cold water 

main 172 and the heat exchanger 190 which acts to provide 
domestic hot water. The mixing valve has a further input 
connected to the reservoir 170. In use the mixing valve can 
blend warmed water from the reservoir 170 with cold water 
from the cold water main 172 such that the temperature of the 
water provided at an inlet to the heat exchanger 190 is warmer 
than the cold main temperature. This means that the tempera 
ture rise that needs to be imparted by the boiler to achieve a 
target domestic hot water temperature is reduced and either 
the burners can be moderated to burn gas at a lower rate or the 
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6 
flow rate through the boiler is enhanced. Indeed, initially all 
the water may be drawn from the reservoir 170 so that for 
small draws of hot water the boiler may not need to fire. 
The improved burner and heat exchanger combination 

means that this unit can be made Smaller for a given power 
output than has conventionally been the case. This in turn 
means that the space is freed up within the boiler casing can 
be used to include the secondary heat exchanger unit 150. 
Looking more critically at a boiler's operation, a boiler can be 
considered as having to service two types of load. 
A first load is a background load, which in a domestic 

environment could represent the load from the space heating 
requirement once a start up phase has finished, or in commer 
cial concerns may represent a combined space heating and 
average water heating load. 
A second load is a short term high heat demand in excess of 

the background load. 
Boilers are sized to meet this peak load demand and typi 

cally this also represents the least efficient phase of boiler 
operation—because the burn rate is so fast that the hot flue gas 
spends less time in contact with the heat exchanges and gives 
up less of its heat. Thus meeting the peak demand gives rise to 
physically larger boiler and also reduces its efficiency. 
The boiler/heater system shown in FIG. 6 has the advan 

tage of enhancing the boilers ability to deal with a given peak 
load—for a limited time period—by storing heat recovered 
from the flue gas. This in turn means that the gas burners do 
not have to be as large as they would have been to meet the 
peak load and hence can be physically smaller—especially 
when using a heat exchanger passing between and around 
multiple burner tubes in a serpentine manner. This in turn 
frees up sufficient space within the size envelope of a domes 
tic boiler (which are typically sized to be mountable within 
the space occupied by a wall cupboard, typically 450x350x 
600 mm) to include the second heat exchange unit 150 with its 
heat store and also to include a further small tank 170 of 
preheated water that can be used as part of the domestic hot 
water Supply. 
The hot flue gas having passed the primary heat exchanger 

120 gives up heat in the secondary heat exchanger 150 and 
also warms the condensate 154 therein so that a store of heat 
is available to give up heat to water in the pipe 160. The water 
warmed within the pipe 160 enters into a storage tank 170 
who’s outlet allows warmed water in the tank 170 to be 
blended with water from the cold main such that the water 
temperature at the input to the domestic hot water heat 
exchanger 190 is raised and hence the raise in temperature 
needed to be imparted by the heat exchanger to meet a peak 
flow is reduced. The water in the tank 170 gets replenished 
from the cold main, but crucially the water entering the tank 
170 has passed through the secondary heat exchanger which 
also has a thermal store therein able to help the boiler meet 
short term high flow rate demands with a reduced burner size. 
The boiler as described above works well, but can give 

enhanced functionality when a controller 200 which controls 
the valves 180, 194 and a gas valve (not shown) is modified to 
include a switch 202 which the user can actuate to indicate 
that they wish to use hot water within the near future, but not 
immediately. 
The controller can then check the temperature of the water 

in the reservoir 170 via thermistor 204 to see if it is at a target 
value, for example 60°. If not, the controller can operate the 
boiler to bring the water in the reservoir up to the target 
temperature. 
The hot water from the reservoir can then be blended with 

cold water from the water supply prior to being heated within 
the plate heat exchanger 190. 
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The temporary warming of a small volume of water held 
within the boiler and just prior to use is efficient and enables 
the boiler to look as if it has a higher power output—at least 
over a short period of time. 

This can be illustrated by an example. Suppose we wish to 
run a bath that has a volume of 50 liters. 
The target temperature for the bath is 45°C. (this is realistic 

as the UK health service guide lines Suggest a maximum bath 
temperature of 48°C.). 

The boiler can raise ten liters of water per minute by 35°C. 
If the input water temperature was 10° C. then the boiler 

could just raise the water to the required temperature at its 
maximum flow rate and hence the bath would take five min 
utes to fill. 

However, if the boiler had pre-warmed a volume of water, 
say 15 liters to 60° C. then this could be blended with the 
water passing through the boiler reducing the temperature 
rise that needs to be produced by the boiler and hence 
enabling a higher flow rate to the top. 
The boiler manufacturer does not know in advance how 

much water a consumer may wish to draw from the boiler, but 
may make an assumption of, say, a maximum domestic bath 
size of 60 liters of hot water being required. Consequently the 
controller could seek to achieve a blend of approximately one 
part water from the reservoir 170 to three parts waterform the 
cold main. 

This would give a temperature at the outlet of the mixing 
value of 22.5° C. 
We know the product of the flow rate and temperature rise 

at the boiler is a constant so the flow rate supported by the 
boiler 

35 x 10 
42 - 22.5 = 15.55 L/ M 

so the bath could be run in just under 3.25 minutes. This 
briefly gives a hot water output equivalent to a 50% larger 
boiler. 

The water from the valve 194 could be thermostatically 
controlled to obtain a target temperature such as 25 or 30°C. 
This would enhance the flow rate still further, although it 
would not be sustainable for Such a long time. 
As the reservoir becomes depleted the temperature at the 

output of the thermostatic valve decreases, and to compensate 
it increases the proportion of water drawn through the reser 
voir 170. In the limiting case all the water supplied to the heat 
exchanger 190 passes through the secondary heat exchanger 
150. Surprisingly this is advantageous as two processes come 
into play. 

If we consider a boiler having a constant flow rate, then the 
water passing through the secondary heat exchanger gets 
warmed a bit, say 1° C. by the secondary heat exchanger. 

This means that, compared to a boiler not having the sec 
ondary heat exchanger, we would expect the water at the 
output of the heat exchanger to be 1° C. warmer. However 
tests on several boilers indicate that the actual temperature 
rise is greater. The mechanism to achieve this is not fully 
understood and it is hypothesised that because the plate heat 
exchanger circuit is a little warmer that the gas leaving the 
combustion changer is a little warmer and hence gives up 
more heat to the secondary heat exchanger than expected, this 
will be discussed later with reference to FIG. 10. 

The boiler may also accept an energy input from other heat 
Sources. Solar heating represents the most common form of 
providing low level heat. Heat may be provided by solar 
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8 
panels which may warm water in the reservoir by way of a 
further heat exchanger within the reservoir or the panel may 
be used to warm water in the thermal store of the secondary 
heat exchanger. Solar input to the secondary heat exchanger 
may be provided by solar collectors of modest dimensions. 
One embodiment of a collector may be a dark metallic or 
plastic collector connected to the condensate store of the 
secondary heat exchanger to provide heat flow into the ther 
mal store of the secondary heat exchanger via convection. A 
flow control valve or a temperature operated valve can be 
provided to prevent heat being lost from the store to the solar 
collector. 

Another design of collector is a pipe embedded in a granu 
lar material Such as sand so as to protect it from frost damage 
and placed in a container Such as a pipe or a box optionally 
with a transparent cover. 
The solar collector may be arranged to provide heat to the 

condensate within the secondary store, as shown in FIG. 7, or 
to provide heat directly into the reservoir 170 as shown in 
FIG.8. In FIG. 7 a solar collector 210 is connected by a pipe 
212 to receive condensate from the secondary heat exchanger. 
A thermistor 220 monitors the temperature of the condensate 
within the Solar panel 210 and once it is warm enough, causes 
a pump 230 to be briefly operated in order to move a prede 
termined warmed Volume of condensate from the Solar panel 
210 back to the secondary heat exchanger's condensate store. 
A similar arrangement is shown in FIG. 8 but this time the 

Solar panel is connected to a further heat exchanger 240 
within the reservoir 170. Thus water circulating within the 
Solar panel 210 is in a closed loop Such that damage to the 
panel does not result in leakage of water from the reservoir 
170. Charge and bleed valves (not shown) may be provided in 
order to enable the fluid loop to the solar panel to be charged 
with water or an antifreeze solution. Once again, only when 
the liquid in the solar panel 210 has become sufficiently 
warm, as determined by the thermistor 220, is the pump 230 
briefly activated. This prevents heat being lost from the res 
ervoir 170 to the solar panel 210 during cold or cloudy days. 

FIG. 9 shows a further modification to the heating system 
in which the reservoir 170 is connectable via the valve 180 to 
space heating water. Thus, the reservoir is filled with what 
could be considered “dirty” water. If the boiler is running in 
space heating mode, then it would be very quick to replace the 
water in the reservoir 170 with warm water from the space 
heating system. Under Such circumstances the water is likely 
to achieve a temperature of around 75° C. or so. In order to 
provide water for washing and the like, water from the cold 
main is directed firstly through the secondary heat exchanger, 
and then through the heat exchanger 260 where it picks up 
additional heat from the warm “dirty’ water inside the reser 
voir 170 and is then directed towards the mixing valve 190. 
From then water is directed towards the further plate heat 
exchanger 190 before being discharged to a tap. 
A pressure sensor 270 may be provided at the outlet of the 

plate heat exchanger 190 in order to signal to the controller 
when hot water is being drawn, thereby enabling operation of 
the blending valve 194. 
As noted hereinbefore, the use of the secondary heat 

exchanger 150 gives rise to an increase in boiler performance. 
FIG. 10 is a graph illustrating performance of a boiler under 
test conditions where a secondary heat exchanger under the 
trade mark gas saver was connected to the boiler, and the 
boiler performance was compared with the gas saver and 
without the gas saver. In each case the cold main temperature 
was held constant and the flow rate was held constant. With 
out the gas saver the water entering the boiler had a tempera 
ture of 10° C. and the ultimate output temperature of the 
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boiler was around 53° C. However, when the gas saver was 
installed it warmed the water passing through it such that the 
water temperature at the inlet to the boiler had been raised to 
14°C. However it could be seen that the water temperature at 
the outlet of the boiler enjoyed more than a 4°C. increase and 
in fact reached a steady state value of around 62° C. rather 
than the 53° C. 

Therefore the inventor has found that a boiler having a 
burner rated at 15 kW hours can produce the same effect 
within a domestic dwelling as a boiler rated at 30 kW hours. 

The present invention is particularly advantageous when 
used with well insulated dwellings. There has been a recent 
trend for dwellings to have increasing levels of insulation and 
hence the space heating requirement for Such a dwelling 
becomes reduced. This results in the output power of the 
boiler required to heat the dwelling to an acceptable standard 
becoming reduced and consequently smaller boilers are being 
specified for these dwellings. However with the reduction in 
boiler output size, comes a equivalent reduction in hot water 
capability and consequently the time required to, for 
example, fill a bath becomes significantly increased. How 
ever the present invention allows a relatively low output boiler 
to achieve the performance of a higher output boiler over a 
short period of time for hot water production. 

In a further variation of the arrangement shown in FIG. 9a 
Solar panel may be adapted to provide warm water into the 
reservoir 170 (as shown in FIG. 8). However where the res 
ervoir contains water used for space heating it follows that the 
heat delivered from the solar panel into the reservoir could 
then be used as part of the space heating requirement by 
opening the valve between the reservoir 170 and the space 
heating circuit. This can beachieved either when the boiler is 
firing or when it is not. 
The invention claimed is: 
1. A heating system comprising: 
a boiler including a fuel burner in co-operation with a 

primary heat exchanger, 
a reservoir for storing water, 
a further heat exchanger arranged to receive heated fluid 

from the primary heat exchanger for heating the water to 
an output temperature, 

a blending valve having a first inlet for receiving water 
from a cold main, a second inlet for receiving water from 
the reservoir or for receiving water that has passed 
through a reservoir heat exchanger within the reservoir, 
and an outlet for supplying water to an inlet of the further 
heat exchanger, 
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10 
and a controller having a user interface, 
the controller signaling the water in the reservoir to be 

heated using the boiler to a temperature greater than the 
output temperature, removing water from the reservoir, 
or warming water by the reservoir heat exchanger, mix 
ing the water with water from a cold main by the blend 
ing valve to obtain water at a blended target temperature 
lower than the required output temperature, and admit 
ting the water at the blended temperature to the further 
heat exchanger to heat the water to the required output 
temperature. 

2. A heating system as claimed in claim 1, wherein the 
burner comprises: 

a plurality of fuel burners 
the primary heat exchanger comprises at least one pipe, 
and wherein the at least one pipe passes between adjacent 

fuel burners. 

3. A heating system as claimed in claim 1, in which liquid 
entering the reservoir passes through a secondary heat 
exchanger and is warmed by the secondary heat exchanger. 

4. Aheating system as claimed in claim3, in which a heater 
coil is provided in the reservoir to heat the liquid therein. 

5. A heating system as claimed in claim 1, in which the 
water from the reservoir is mixed with water from the cold 
main when providing hot water for washing or bathing. 

6. A heating system as claimed in claim 1, having a user 
operable interface Such that the user can signal in intention to 
the controller to use water in the near future. 

7. A heating system as claimed in claim 1, in which the 
water from the reservoir is blended with the cold main by a 
temperature controlled valve prior to being admitted to a 
further heat exchanger. 

8. A heating system as claimed in claim 1, in which the 
reservoir is connectable to a space heating circuit Such that 
water therefrom exchanges with water in the reservoir, and a 
heat exchanger is provided within the reservoir for warming 
water for providing hot water. 

9. A heating system as claimed in claim 8, in which the 
water passing through the heat exchanger in the reservoir is 
blended with cold water prior to being warmed in a further 
heat exchanger. 

10. A heating system as claimed in claim 1, further includ 
ing a solar collector for warming water in the reservoir. 
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